This paper has two aims. The first is to revisit the question of whether increasing schooling causally increases health and health behaviors using unique panel data on twins from rural China. These data permits a new identification strategy that relaxes key assumptions of prior estimation strategies used to identify the causal effects of schooling on health. The second aim is to identify some of the causal mechanisms by which schooling affects health with estimates that have credible internal validity. We focus on the weight of children and adolescents as our principal health outcome, in particular the likelihood of being overweight, but also look at such health behaviors as (not) smoking and exercise as key dependent variables. We focus on weight and these behaviors for two reasons. First, obesity is a relatively new and increasingly important health problem (Swinburn et al., 2019) around the world, especially for poorer populations. Second, weight and weight gain are not outcomes that are directly related to access to health care or are otherwise constrained by lack of resources. Nor is engaging in exercise or abstaining from smoking. Maintaining a healthy weight via exercise or diet is not a matter of affordability -simply put, a sugarless drink costs the same as a sugared one, low-calories foods are no more expensive than high-calories ones and eating less is cheaper than eating more. The absence of roles for health care costs or resource constraints allows us to better identify the mechanisms by which schooling may affect health and health behavior.
Despite the affordability of maintaining a healthy weight for most people, across the world children and adolescents in lower-income households are more likely to be overweight than in higher incomes households. Figures 1-3 display the relationship between household or parental income and the fraction of children and adolescents who are overweight in our sample of twins in rural China, described below, in two rounds of the Indonesia Family Life Surveys, and in the United States. In all three countries, the relationship is an inverted U -while at the very lowest incomes, overweight incidence is low, likely due to limited ability to reach healthy weight levels, from the lowest incomes, rates of overweight reach their peak at just slightly higher levels of income, thereafter falling. It is unlikely that the decline in unhealthy weight with income can be explained by increased access to health care. Indeed, as displayed in Figure 4 the adult male consumption of (costly) cigarettes by household income in our rural twins sample displays the same inverted-U pattern as seen for child and adolescent overweight status, with the incidence of smoking among males rising initially then falling as incomes rise -increasing health for the poor by refraining from smoking would save resources.
Given that budgetary cost cannot be a major reason behind the income patterns for unhealthy weight or smoking, one principal alternative hypothesis is that the less-educated poor are unaware of the future health costs of being overweight or any unhealthy behavior with longterm effects. Another is that even with full information the poor have less incentives to invest in health because they have low incomes and low expected life spans, so they take pleasure from consuming tasty but unhealthy foods, now made more accessible with the growth of fast food outlets, suffering less consequences, consistent with the findings in Jayachandran and LlerasMuney (2009).
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The opportunity cost of low health, and thus the incentives to improve health via sacrifice, are lower for those with limited resources. We seek to test both of these factorsinformation and incentives -that potentially underlie the observed patterns of schooling/income and affordable health outcome and inputs.
Almost all data sets in the world indicate that there is a significant positive correlation between education, morbidity, adult survival rates and healthy behavior, such as being smokeless and engaging in exercise. It is well-recognized, however, that these associations may not be causal. For example, as suggested by Fuchs (2004) , those individuals who have a lower rate of time preference are more likely to invest in health and in schooling, or those born into families with more resources may have better access to health care and schooling. Even if the relationship is causal, there is little evidence on why increased schooling might induce greater health investments. Identifying the mechanisms by which schooling affects health behavior is important, as there are substantial resources allocated to programs designed to make health care "affordable" and/or to directly provide health information in order to reduce illness and 2 The availability of tasty and convenient foods is accelerating in China. The CEO of KFC announced in 2008 a plan to open 20,000 outlets in China (Shen, 2008) . KFC opened 28 outlets in 1994 (Jing, 2000) and had accumulated 5,910 outlets by 2018 (YumChina, 2018) . In 2017, McDonald's announced a plan to increase its outlets in China from 2.500 to 4,500 within five years (Feng, 2017) and Starbucks in 2019 announced a plan to open 600 stores per year through 2022 (Sanchez, 2019) . mortality, particularly in low-income, low-schooling populations.
That schooling causally affects health is not settled. 3 A number of recent studies have attempted to identify the causal effect of schooling on health and health behaviors, although none of these studies focused on causation have so far identified the mechanisms by which schooling might affect health. There are three principal identification strategies that have been employed, two of them using changes in compulsory schooling laws. One method, first employed in Lleras-Muney (2005) , uses changes in school-leaving laws as an instrument for schooling and links cohorts over time to census and administrative data using difference-indifferences. Identification rests on the assumption that the treated and untreated groups experience parallel shocks before and after the differential treatments, which may a strong assumption for mobile populations. Results are thus sensitive to the specification of time trends, as shown by Mazumdar (2008) . A second method that exploits variation in school-leaving laws identifies schooling effects by comparing differences in the cohorts on either side of the law cutoff (Clark and Royer, 2013) . This discontinuity design does not require any assumption about parallel trends. However, the method does require that there are no general-equilibrium spillover effects across cohorts, that an increase in schooling for an adjacent cohort does not affect the returns to the older cohort unaffected by the law (lack of substitution or complementarity in production).
Additional important limitations of the identification strategies based on compulsory schooling laws, even if they have internal validity, are that they have a narrow LATE (around one specific year of schooling attainment) and the treated groups, those that are forced to undertake more schooling, are precisely those persons who had anticipated receiving lower returns from schooling. If an important reason for health investment is to increase the returns from schooling investment, then the estimates will underestimate the degree to which schooling and health are complements in the general population.
The third method for identifying the causal effect of schooling on health and health behaviors makes use of differences across genetically-identical (monozygotic or MZ) twins. The method clearly eliminates that part of the association between schooling and health due to genetic endowments and family resources. However, the results are mixed, with some studies indicating a causal effect of schooling on health or health behaviors and some not. For example, Amin et al. (2013) using a data set on MZ twins born in the United Kingdom found that none of the statistically significant cross-sectional associations in the data set between schooling and health or health behaviors were causal. On the other hand, Lunborg (2013) found that the withintwins estimates from US data indicated that schooling causally affected self-reported health and exercise frequency positively and chronic illness negatively, but had no effect on smoking behavior while Behrman et al. (2015) using data on a survey of adult MZ twins in China, found that schooling causally reduced smoking and chronic illness but had no effect on exercise. The main weakness of the twins methodology (Bound and Solon, 1999) is that MZ twins must be assumed to be identical in all endowments, while the salient differences in their birthweight and the strong effects of birthweight differences between twins on adult outcomes suggest that is unlikely (Behrman and Rosenzweig, 2004) . Thus, the internal validity of such studies up until now is an open question.
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A major conceptual problem with all of these studies, which affects the interpretation of the results, is that they ignore the role of parents in directly affecting health investments. There is a growing literature that shows the importance of parental investments in children (reviewed, for example, in Francesconi and Heckman, 2016) . If schooling and health investments are complements, and parents provide health inputs and health advice to their children as well as schooling resources, then even the IV estimates of schooling will not identify the specific role of schooling in augmenting health, since parental investments in health or health information may respond to the schooling increases.
Attempts to identify the mechanisms by which schooling might affect health have eschewed attempts to identify causal effects. The most comprehensive quantitative study of the health mechanisms of schooling (Cutler and Lleras-Muney, 2010) provides estimates based on 4 The twins studies and the studies making use of changes in laws governing schooling attainment are identifying different schooling effects. The former studies provide an answer to the question of how increasing an individual's schooling might affect her health. The latter identify the consequences of an overall increase in a sub-population's schooling level, which incorporate general-equilibrium effects.
regressions of schooling on health outcomes and behaviors while controlling for the mediating variables by which schooling might affect health. For example, they examine how the schooling coefficient changes when income is included as an additional regressor. The reduction in the schooling coefficient indicates that some part of the schooling "effect" is due to increased income. However, as the authors are aware, schooling and income are not likely to be uncorrelated with the health error term, an issue that is the principal motivation behind studies aimed at identifying the causal effects of schooling on health.
An important methodological exception to the existing literature on schooling effects on health and health behaviors is the Jensen and Lleras-Muney (2012) study that exploits an experiment in which information on the returns to schooling, randomly assigned, was used as an instrument for schooling attainment. They looked at the effects on smoking and alcohol consumption and found by the third round that the IV estimate of schooling on smoking was statistically significantly negative. They also found, however, that schooling reduced disposable income (both work hours, participation and wages) and had little effect on perceptions of the health consequences of smoking. The problem with the experimental design and identification strategy, however, is that a change in the perception of the income returns to schooling, which drives schooling investment decisions, directly affects expected lifetime income even if schooling is not changed. Thus, the exclusion restriction seems to be invalid -net of schooling there is a lifetime expected income effect of the treatment -and it is not clear therefore that a schooling effect is identified. The experiment does not replicate what would be the ideal, but likely not implementable, randomized control treatment -the direct random assignment of individuals to different schooling levels. 5 We use data from a new panel survey of child and adolescent rural twins in China. These data permit a new identification strategy, one that combines the advantages of difference-indifference methods and the advantages of twins data. Importantly, the method does not rely on the assumption, key in all cross-sectional twins studies, that post-conception monozygotic twins are identical. Rather, identification rests on two important assumptions: the parallel trends 5 Because those who increased their schooling did so in the expectation of higher lifetime income returns yet schooling evidently reduced contemporaneous disposable income, it is difficult to identify the role of income in affecting smoking from the results. 5 assumption of difference-in-difference studies, an assumption that is arguably more credible for children born at the same time in the same household and followed over an 11-year period, and an assumption of the time-invariance of endowments effects, which can be directly verified. An advantage of using data on twins, as we show, is that differences across twins in schooling attainment are exhibited at many levels of schooling, so the LATE is more representative of the general population than from strategies relying on changes in a specific school-leaving age. We are also able to show for the first time that the "identical" twins assumption actually fails, using a placebo test both in our data and in another twins data set. We also show that our method exploiting a panel of twins, which does not rely on that assumption, passes the test as well as the test of the time-invariance of endowment effects.
Our data set has additional features that allow us to go beyond merely identifying schooling effects on arguably "costless" health or health behaviors. These include variables characterizing the frequency of advice, if any, given by parents to their children, parental assessments of each child's health, and information on self-reported happiness measures. Using a simple model of health, schooling and income, we show that by estimating the effects of the parental provision of diet advice on the health-related behaviors of the children by schooling level the information role of schooling in augmenting health can be identified. We also use the parental assessments of the health of each of the twin siblings at two points in time to quantify by how much increased schooling increases knowledge about the unhealthiness of being overweight. Finally, we are able, using information on the reported happiness of the parents, to explore the hypothesis that income and healthiness are complements in generating utility, consistent with the negative relationship between income and health outcomes, when such outcomes are virtually costless.
In section I, we briefly contrast four estimation methods to identify the causal effect of schooling on health in a setting in which children are heterogeneous in health endowments and parents invest resources in health and schooling, constrained by income and responsive to endowments and health shocks. We discuss the assumptions necessary for identification using OLS applied to a cross-section of children, within-twins methods that exploit differences within twin pairs in schooling, a child fixed-effect estimator that exploits changes in schooling over time from a panel of children, and an estimator that exploits changes in differences within twin 6 pairs in schooling over time from a panel of twin pairs (DD twins). We show that the assumptions necessary for identification of a schooling effect on health are weakest for the DD twins method, with one necessary identification condition, the time-invariance of endowment effects, directly testable. We also establish a placebo test that reveals whether the estimate of the schooling effect has bias. The test is based on the assumption that the true effect of schooling on height is zero, so that an estimation method that yields an estimate of the schooling effect on height that rejects the null hypothesis fails identification.
Section II contains a description of the panel data on 1,128 child and adolescent twins aged 7-15 in 2002 from rural areas of Kunming district in China who were re-interviewed in 2013-14. We discuss sample attrition and its selectivity and provide descriptive statistics for the panel, including information relevant to identification and test power on the fraction of children whose schooling changed over the course of the panel and the fraction of twin pairs in each round with discordant schooling levels by schooling level. We show that because within-twin differences are located throughout the schooling distribution, the DD twins estimator provides a LATE that is relatively wide. In this relatively poor population, although with little access to fast food outlets, the fraction of overweight children is 18-19%.
In Section III we carry out tests of the internal validity of the DD twins estimator -the test of the time-invariance of endowments, using information on birthweights, and the placebo test, based on the relationship between schooling and height, to assess the credibility of DD twins estimates. We find that (i) we cannot reject the null that birthweight effects, based on within-twin variation, are constant over the life cycle of children, as in Figlio et al. (2014) , and (ii) that only for the DD estimator can we not reject the null of no schooling effect on height.
Section IV reports estimates of the effects of schooling on children's BMI and their overweight status. The results indicate that OLS and within-twins under-estimate the negative effects of schooling on both dependent variables. The preferred DD twins point estimate indicates that a one-year increase in schooling reduce the probability of a child being overweight by 29%.
In section V we set out a simple model in which an agent chooses a costless health input (e.g., exercise) and in which the returns to consumption depend on health. The model incorporates two different roles of schooling -an income effect, which affects the opportunity cost of bad health, and an effect on the perception of the consequences for health of the activity (information effect). We use the model to establish a test of the information role of schooling when both effects co-exist based on variation in information provided by an external source and in Section VI we carry out the test by estimating the determinants of exercise and smoking by the twins using the DD twins estimator. Following the model, we estimate interactions between the schooling of the child and the parental provision of diet information and the schooling of the twins' sibling, if higher. All of the interaction coefficient estimates are consistent with schooling affecting health by increasing health information, as both the higher schooling of the sibling and parental diet and exercise advice reduce the positive effect of own schooling on healthy behavior. In particular, provision of health information by the parents reduces the own effect of schooling on healthy behavior by a statistically significant 50% for exercise, and by a statistically significant 44% for smoking.
Section VII exploits parental assessment of each of the twin's health in the two rounds to further assess if schooling increases health knowledge. The test here is to see if, when a twin becomes overweight, the parent's assessment of the child's health is reduced. The maintained assumption is that, as the medical literature suggests, being overweight is a signal of bad health and informed parents will recognize this. The test then is whether the effect of a child's becoming overweight is more likely to change the health assessment downward for more educated parents, essentially a triple difference (changes between twins over time across parental schooling categories). Because identification of the effects of weight gain on the assessments, using DD twins, comes from time variation in the difference between twins's weight status, we eliminate bias due to heterogeneity in assessment criteria across parents by schooling and biases due to changes in those criteria over time. While the OLS estimates show no pattern, the DD twins estimates indicate that for parents with less than nine years of schooling, a child's becoming overweight does not affect her parental health assessment, while for parents with nine or more years of schooling a child's passing the overweight threshold is increasingly likely to be reported as less than in top health as the parent's schooling rises. In particular, the estimates indicate that 24% of parents with nine years of schooling report that an overweight child is in mediocre rather than excellent health while for a parent with 15 years of schooling the likelihood she reports her child as being in less than excellent health rises to 64%.
The results using the parents' provision of health information and from the parental 8 health assessment of the children are consistent with the hypothesis that the less-educated are less informed about the health effects of being overweight. In the penultimate section of the paper we explore using information in the survey data on happiness whether being less healthy lowers the utility gains from increased income associated with higher schooling as embodied in the model. We find that for parents who are in "excellent" health (the top category), a one standard deviation increase in income increases the probability of being in the top happiness categories by 11 percentage points (41%). However, if the parent is not in the top health category there is essentially no increase in happiness from additional income. While these results are consistent with the hypothesis that the returns to health investments are lower for lower-income households and individuals, they are only suggestive, since for these estimates identification comes only from variation across parents. This is an area of health research that requires more attention. The final section summarizes our findings and discusses policy options for reducing the problem of obesity among the poor. The cross-section regression of health on schooling across children in different households is:
(1)
where we have divided up the error term into family μ jt and individual ε ijt components. The goal is to obtain an estimate of β 1 that mimics randomly assigning s ijt . However, households differ in incomes and children differ in endowments, and these may affect the variation in both schooling and health and we only observe, as in most data sets, s ijt and H ijt . The unobservables are thus
where υ j reflects the preferences of the parents for child health as well as any household-specific shocks to health (illness). Note that we allow for period-t household income realizations to have different effects on health measured at different time periods.
where H 0ij = health endowment of child i in family j and ξ ijt = iid random error term. Note that we permit the initial endowment to have a different effect on health in different time periods.
Then, the cross-household estimated relationship between s and H, given that variations in s and H vary with family resources and person-specific endowments that are not observed in the data, will depend on how variation in these unobservables affect schooling and affect health.
For example, if the source of variation in s ij is due solely to variation in endowments, then
and the relationship between s ijt and H ijt will not identify β 1 . But, of course, family resources will also affect schooling and health as well, and the bias in β 1 obtained from variation in the crosssection will be difficult to know in the absence of knowledge of both the effects of endowments and parental resources on schooling and health and the moments of the distributions of these omitted variables.
b. Within-twins estimator. Now assume we have a pair of children, 1j and 2j born at the same time in family j. The history of parental resources, parental preferences for human capital investment and common household shocks (contagious illnesses) in μ jt , are thus identical for both children but the children's endowments differ: H 01j …H 02j . The difference (within-twin) estimating equation for is:
There is still bias:
as the children's health endowment differences, contained in the residual, will likely be associated with the schooling difference (parents may favor the healthier child by investing more in schooling, in which case the bias will be positive).
c. Child fixed effects estimator. Suppose we have two observations at different times (t=2,1) for the same child ij, then differencing her health across the two periods ij yields:
The residual contains the time-differential effect of the child-specific endowment and the difference in the history of household income effects across the two periods. If higher household income in the second period induces greater health and schooling, then the child fixed effects schooling estimate will be positively biased.
d. Twins difference estimator (DD twins). Now suppose we have observations on twins at
two points in time. Double differencing across the non-identical twins born at the same time in the same household eliminates the history of all common shocks and the history of (trends in)
household time-varying income effects.
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What remains is any time-differentiated effect of the difference in child-specific endowments and the iid time-varying, child-specific health shocks:
From (8) we see that there are two principal threats to identification using the DD-twins estimator: 1. endowments may have time-varying effects on health and 2. past child-specific health shocks may affect current schooling and current health. We discuss each in turn.
The within-twins estimator assumes that β 3 = 0, there are no endowment effects, or there are no unmeasured differences in endowments across genetically-identical twins. The existence of large birthweight differences between monozygotic twins indicate that the latter assumption is untenable. And, studies using birthweight differences between twins have been used to show the importance of variation in this endowment measure for adult outcomes (e.g. Behrman and Rosenzweig, 2004) . In contrast, the twins difference estimator allows endowments to differ across twins but needs to impose a weaker restriction of endowment effects time-invariance, that
This restriction can be directly tested using, for example, birthweight information and outcome measures for twins of different ages (they need not be the same twins over time) . Figlio et al. (2014) have carried out this test for measures of cognitive development. They cannot reject the hypothesis that the effects of birthweight on the outcome measures are identical for children in grades three through eight. We can also directly test for the time-homogeneity of birthweight effects using our data for health outcomes.
The importance of the existence of time-varying, child-specific shocks (all commonhousehold shocks having been eliminated) are likely to depend on the measure of health. For example, if the measure of H ijt is a short-term illness, it is unlikely that a past illness shock to a child many years ago has a major influence later in life, net of endowment effects and parental income histories (the permanent propensity to be ill is removed if endowment effects are not time-varying, thus leaving only the time-varying random components of illness). On the other hand if the measure of healthiness is height, histories matter, as height reflects the cumulation of inputs, particularly early-life inputs. Early child-specific shocks may thus cumulate. Here our focus is on weight and overweight status. We regard weight as more similar to a short-term illness than to height in terms of its relationship to past child-specific shocks. Weight can be changed in the relatively short run, net of a permanent propensity to be heavy or light, which is removed from the double differencing if the time-homogeneity assumption of endowment effects holds. Indeed in our two rounds of data, separated by 11 years, the inter-temporal correlation in weight is only 0.073 (p=0.10) while the inter-temporal correlation in height standardized for age is over three times as high, 0.234 (p=.000).
e. A placebo test. As noted, we can directly test the assumption of the time-invariant effects of endowments by estimating within-twin birthweight effects by age. We cannot directly test the susceptibility of weight to idiosyncratic shock histories. However, we can carry out a global test of whether any estimate of β 1 is biased if we know the true β 1 . We believe it is credible that for height the true treatment effect of schooling is zero, that is, β 1 = 0 -any correlation between schooling and height is spurious, the result of the influence of omitted variables. We will apply each of the estimation methods to estimate the β 1 for height to see if they recover the true β 1 . The test of bias is thus the null that β 1 = 0. As far as we know, no health study has looked at the "effect" of schooling on height; we think that is because it is universally believed that schooling cannot alter height. But by examining the relationship between schooling and height we can test an estimator's ability to identify a true schooling effect on health. We will thus test both the time-invariance of the endowment effects as well as carry out the placebo test for each of the estimators. We will show that the DD twins estimators passes both tests, and we will then proceed to estimate the effects of schooling on obesity and on health behaviors and test for the specific mechanisms using the preferred new estimation method.
II. The Data
The data that we use are from the two rounds of the Chinese Child Twins Survey (CCTS). The initial round of the survey was designed and overseen by the authors and carried out in 2002-3 by the Urban Survey Unit (USU) of the National Bureau of Statistics (NBS) in the Kunming district of China. The first-round CCTS includes a probability sample of households with twins aged between 7 and 18 in both rural and urban areas as well as a comparable sample of households with no twins. All households with twins in the relevant age range were initially identified by USU according to whether children had the same birth year and month in the age interval and the same relation with the household head using data from the 2000 population census for Kunming. The addresses of the eligible households were obtained from the census office and actual child twins were then determined by household visits. Because it was determined that many twins aged above 16 has left their parents' household, we restrict our analysis to twins aged 7-16 in the first round (Rosenzweig and Zhang, 2009 ).
In 2013-4 a follow-up survey was undertaken. The attrition rate for urban households was over 50%, while 73.5% of the original rural twin pairs (households) in the relevant age range were successfully interviewed in the second round. We thus restrict our analysis to rural twin pairs. The number of individual twins aged 7-16 in 2002 is 1,534, of which 1,128 have secondround data. For each of the twins in the panel we have two observations on anthropometrics, schooling attainment and attendance, and parental health assessments as well as repeated observations on the parent's employment and earnings and household incomes. The information also includes smoking histories for the twins and information on their exercise habits, the 13 frequency of parental advice on diet, and parents' happiness.
While for most of our estimators internal validity is not threatened by the exit of twin pairs over time, based on a large set of observables in the first round attrition does not appear to be selective. Table A1 in the Appendix reports a probit regression of household and parent characteristics on the probability of interviewing a rural twins household in the second round.
The set of variable, including individual parent's age and schooling, wage earnings, total household income in eight categories is only marginally statistically significant at the 0.12 level.
None of the income variables are statistically significant by conventional levels and only father's age is individually statistically significant at the 0.05 level. Tables 1 and 2 provide descriptive statistics on the parents and on the children, the latter by survey round. Despite the absence of major fast food outlets and lower availability of less healthy processed foods in the rural area, as seen in Table 3 , using the World Health Organization (WHO) standards for being overweight by age and gender, 19.1% of the twins were overweight in the first round and 5.8% in the second round. If we use as the criterion for overweight a BMI of 23, which the medical literature suggests is more appropriate for the adult Asian Population (Wildman et al., 2004; Hsu et al., 2015) than the standard of 25, 17.7% of the twins are overweight in the second round.
7 Tables 4 and 5 display OLS estimates, based on the first-and second-round data, respectively, of the relationships between parental characteristics and the height, schooling attainment, BMI and overweight status of the twins. Three findings exhibited in the tables stand out. First, parental income in the first round and parental height have persistent effects into the second round for child height. These estimates are consistent with the importance of early nutritional intakes and of genetics (endowments) for this measure of health. Second, while parental income is negatively related to a child being overweight in the first round, no parental characteristics appear to be significantly related to a child's BMI or weight status in the second round. Third, parental schooling rather than parental income are important correlates of the schooling attainment of the children in both the first and second rounds. This could reflect preferences and/or endowment effects.
Because our identification strategy rests on changes in differences in schooling within twin pairs, it is important that there be sufficient variation in schooling over time and across twins at a point in time. 85% of twins aged 7-15 experienced an increase in schooling over the interval of the survey. There is also significant within-twin variation within a round. Table 6 reports the distribution of the absolute value of the within-twin differences in schooling attainment in the first and second rounds. As can be seen, in the first round schooling attainment differed in only 12% of twin pairs, with more than half of those exhibiting a difference of only one year. By the second round, schooling differed in over 30% of twin pairs, with almost twothirds of those pairs exhibiting a difference of more than two years. An important feature of the data is that the average schooling level of the twin pairs with heterogeneous schooling is distributed over most of the distribution of schooling levels. Table 7 reports the full distribution of years of schooling attainment for the twins in the second round in the first column, while the second column displays the distribution of average schooling attainment levels for the twins with discordant schooling attainment. These patterns indicate that the LATE obtained from variation in differences between twins is broad with respect to schooling levels.
III.
Tests of the Internal Validity of the DD Twins Estimator a. Testing the persistence of endowment effects over time. As noted, a key identification assumption of the twin differenced method is that endowment effects do not vary over time. In Table 8 we report estimates of birthweight effects on BMI, overweight status and schooling by round using the within-twins method (as in Figlio et al., 2014) . As they found for cognition test scores, we cannot reject the hypothesis for any of the three dependent variables that the birthweight effects are identical over time, in this case across the 11-year interval of the panel.
This is not because the birthweight coefficients are imprecise, as they are individually statistically significant at at least the 0.1 level for all but the schooling dependent variable. The statistical significance of the individual birthweight effects rejects a key assumption of the within-twin method, that there are no persistent individual endowment effects. we can assess the validity of different estimation methods by examining the estimates each yields of the relationship between schooling and height. Rejection of the null β 1 = 0 is rejection of the assumptions of the estimation method. We begin with a replication of a published study using adult twins from China (Behrman et al., 2015) . In that study, the withintwins MZ method was used to estimate the effect of schooling on a variety of health measures and behaviors. The study did not include height as one of the health measures. However, the authors included birthweight in the specification to control for endowment effects. So do we. In the first two columns of Table 9 we report OLS and within-MZ twin estimates from those data of the effect of schooling attainment on height. We see that for both methods we reject the null, and thus reject the hypothesis that the within-MZ estimator is unbiased. This is the first test that we know of to reject the assumptions of the within-MZ twins method based on outcome estimates.
We next use our child twins data and apply four methods: OLS, within-MZ twin, child fixed effects, and finally the DD twins method that exploits the panel. These are reported, respectively, in the last four columns of Table 9 . As can be seen, we can reject the null for all but the DD twins method. In part this is due to the coefficient standard error becoming larger using the latter method, but the within-twin schooling coefficient is 50% higher than that obtained using the DD twins method. One interpretation of this result is that the DD twins method does not have enough power to identify a schooling effect. As we will see, however, using the same data the method yields statistically significant schooling effects for measures of weight. Finally, we regard the height placebo test as a strong test in that we expect that there are important persistent effects from individual-specific time-varying shocks for height. As noted, we think these are much less likely to be an issue for weight measures, as evidenced by the small degree of individual-specific persistence of weight compared with that of height.
IV. The Effects of Schooling on Weight using the Twins Panel
We now apply the set of estimation methods -OLS, within-twin, within MZ twin, and DD twins -to obtain estimates of the effects of schooling on BMI and overweight status for the twins. The top panel of Table 10 reports the estimates for the determinants of BMI, where all estimates are obtained from the second round except those using the DD twins method, which uses both rounds of data. In the first column, the OLS estimate indicates that, controlling for parental income and birthweight, a one-year increase in schooling is associated with statistically significant 0.11 drop in BMI. In the second column we add to the specification a variable that takes on the value of one if the parents provided diet and health advice to the child; the coefficient for that variable indicates that if the parents provide diet advice BMI is lower by a statistically significant 0.61. The coefficient on schooling drops by 29%, while still remaining statistically significant. The fall in the schooling coefficient when the parent is providing health advice hints at the informational role of schooling. However, as we have shown, the OLS estimates are unlikely to provide unbiased estimates. We will more rigorously test for the informational roles of schooling in the next sections.
The set of estimates in the remaining columns in the top panel of Table 10 , which rely on twin differences, provide schooling effects that are net of parental advice effects because in the data such advice does not differ across the twins. And of course the schooling estimates are net of parental income effects. For all three of the estimation methods that rely on twin differences, the schooling coefficient is larger in absolute magnitude than the OLS estimate. And, in contrast to the results for height, the estimate of the schooling effect is statistically significant using the preferred DD twins method, as reported in the last column. The DD twins estimate of the schooling effect is 50% larger than the OLS estimate, suggesting that BMI would be 3.2% lower for a college graduate compared with a high school graduate at the mean value of BMI.
While the effects of schooling on BMI appear to be modest across all estimation methods, estimated schooling effects on the probability of being overweight, obtained exploiting twins differences are not. The bottom two panels of Table 10 report the estimates of the effects of schooling on the probability of the child being overweight by estimation method using the Who and Asian standards. As for BMI, the methods exploiting differences between twins indicate a stronger schooling effect on the probability of being overweight compared with the OLS estimate for both overweight criteria. The DD twins estimates are statistically significant and indicate that a one-year increase in schooling reduces the probability of being overweight by 30% using the WHO criterion and by 11% using the lower-threshold Asian standard at the relevant sample means.
V.
Testing the Mechanisms Using Causal Estimates: Theory a. Affordable health, income and schooling. Having found evidence that increased schooling lowers the likelihood of being overweight we now seek to understand some of the mechanisms. We focus on two mechanisms: (a) an income effect and (b) an effect of schooling on health information. We begin by constructing a simple model incorporating the two roles of schooling in augmenting health to guide the subsequent empirical analysis. In particular, the model is used to indicate whether and how, if at all, we can identify each of the mechanisms from the reduced-form estimates. While we want to keep the model simple, it should fit the observed facts. These are that virtually costless health maintenance (not avoiding obesity) is lower for those with lower incomes and schooling and costless health-related behavior is positively associated. To fix ideas about the affordability of maintaining a healthy weight, we assume that health inputs have a market price of zero. In particular, we let h be an unhealthy but utility-enhancing behavior (eating tasty food, smoking, foregoing exercise) that imposes no budgetary burden or even saves resources (smoking). On the other hand, bad health H (e.g., obesity) reduces the utility of consumption.
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The agent, with given schooling s, chooses the amount of unhealthy consumption according to the program:
h where C = ωs + y , y = exogenous non-earnings income, and ω = skill rental price. The agent derives utility both from the costless unhealthy consumption good h and from consumption good C, which has a unit price but has no effect on health.
The agent has a belief about how her behavior affects ill health, given by:
In Appendix A we discuss a model in which unhealthy behaviors impose direct costs. The net result is to introduce ambiguity into the model; e.g., income effects can be positive and schooling effects on health are weaker.
where η, 1>η>0, is a scalar indicating the perceived strength of the relationship. η is affected by information, which may be provided in school, and is thus a function of schooling level, and by other sources e (information from parents or from a health campaign), such that
s and e, if they both provide information about the consequences of unhealthy behavior, increase η (η s , η e > 0) . They are thus substitutes, so that η se <0. The model then accommodates two roles for schooling in augmenting health: (a) schooling augments income (ω>0) and (b) schooling increases the perception of how strongly h affects H (η s >0, information).
Despite the fact that changes in h have no budgetary impact, the model delivers an income "effect" consistent with what is observed worldwide -there is more unhealthy behavior among those with lower income. The FONC is:
where ηfNV is the shadow price of h, the loss in utility of consumption. The income comparative static is:
higher income leads to less bad behavior because higher income raises consumption C and thus the costliness (shadow price) of unhealthy behavior. The income effect is really an opportunity cost effect -health can be increased at no budgetary cost, but bad health lowers the utility of consumption. In this set-up, the poor have a lower incentive to augment health by giving up utility-enhancing unhealthy activities. A rise in income does not increase the affordability of good health, as is the usual interpretation of the income effect on health when health maintenance requires budgetary expenditures.
b. Schooling and health information. Increased schooling reduces bad health behavior and thus bad health due to its effects on both income and information:
where UO -ηfOV <0 by second-order conditions. The model thus captures the two facts about unhealthy weight that we have documented: a negative association between income and ill-health and the fact that increased schooling attainment causally lowers bad health (overweight status). The issue we now address is whether we can separately identify the informational and opportunity-cost roles of schooling. The model shows that it is possible, using information on alternative sources of health information.
First, the model delivers the comparative static result that direct information (e.g., from parents) indicating that h adversely affects health reduces unhealthy behavior:
If we assume that schooling itself provides no health information (η s , η se =0), then the effect of increased information on the relationship between schooling and h is
The negative schooling effect on unhealthy behavior is enhanced when health information is made available -the direct provision of information on the (higher) returns to health behavior steepens the negative gradient between schooling and unhealthy behavior. This is because the information augments the perceived effect of schooling on the opportunity cost of ill-health. Now assume schooling also provides health information. Then the negative effect of schooling on unhealthy behavior can be attenuated when health information is provided directly (η se <0, schooling and other sources of information are strictly substitutes):
While the second term is negative, the first term in (17) may be positive, so that the crossderivative may not be negative. This result leads to the following proposition:
Proposition: If and only if schooling and other sources of health information are strictly substitutes (the effect of schooling is attenuated by having alternative sources of information) can the cross-derivative between schooling and alternative sources of information on health be positive.
The role of schooling in providing health information can be identified from the cross-derivative of schooling and health information provision, but may not be. From (16), the direct provision of 20 information on the unhealthiness of h increases the effect of schooling on the opportunity cost of bad health. This is offset only if schooling also provides information and this redundancy effect must be sufficiently strong such that it outweighs the opportunity cost effect for the crossderivative (17) to be positive. Thus, we can infer whether schooling has an information role by testing if the negative schooling effect on unhealthy behavior is reduced when parental health advice is provided.
VI. Testing for the Information Role of Schooling Using Causal Estimates: Evidence using Alternative Family Information Sources
In this section we implement the test of the existence of the informational role of schooling when schooling also increases the returns to health investments, as implied by the model, based on plausibly causal estimates. There are three potential sources of health information for respondent twins in the data: (a). A twin's own schooling, (b). Parent's healthrelated advice provided to the children (measured by its frequency) (c). Information from the more educated twin's sibling (the twin's "peer"). The relevant sibling is the one with strictly higher schooling than the twin, as she potentially has more information to provide. We assume the information from siblings with equal or less schooling is redundant. This assumption allows us to identify a sibling peer effect using the DD estimator.
The survey elicited information from the parents on the frequency with which they provided health and diet advice to their children and asked the children, independently, whether such parental advice affected their own behavior. 35% of the parents reported that they provided this advice "always" and "usually." And, over 35% of their children reported that their parents advice had actually "always" and "usually" influenced their behavior. Unsurprisingly we can resoundingly reject that parents frequency of attempts at influencing their children's behavior and their children's reports of the influence of their effects are independent. Thus, the data clearly indicate that parents may play an important informational role in affecting their children's health. Moreover, the data indicate that mother's schooling is strongly and positively related to both the frequency of health advice and to the children's schooling attainment. Thus any association between a child's schooling and health will likely overstate the role of own schooling in directly affecting health behavior if this informational role of parents is ignored.
The model assumes that schooling, income and external information vary exogenously.
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However, all of these variables in reality may be correlated with unobservables, such as child endowments, parental resources and preferences for health, as we discussed in the section on identifying schooling effects on health. For example, parents may provide more frequent advice to lower-endowment children or children with bad health habits, parents who care more about their children's human capital or have higher permanent-income may provide both more advice and subsidies to (or virtual taxes on) health-related inputs (e.g., an exercise mat, confiscation of cigarettes).We thus use the same estimation procedures we employed to identify the health effect of schooling that exploit the panel data on twins. The specification of the reduced-form health behavior equation incorporating parental advice and the influence of a better-educated sibling is:
where h ijt is healthy behavior by twin i in family j (not smoking, exercising) at time t, ι j = whether parents regularly provide diet information,
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S kjt = the schooling of the "superior" twin peer at time t, κ j = time-invariant parent preferences for their children's health and parent resource endowment effects, κ jt = time-varying parent preference and resource effects, and e ij = child-specific endowment effects. The model indicates that γ 1 , γ 2 , γ 3 > 0 and, iff schooling provides information (the proposition), the coefficients on the interaction terms, which correspond to (17), γ 4, γ 5 < 0, appropriately reversing sign because we are using healthy behaviors empirically. Note that if γ 4, γ 5 $ 0, we cannot rule out an information role for schooling, we just cannot identify it. The model implies that information suggesting that a behavior has adverse health consequences increases the effect of schooling on the opportunity cost of bad health and thus can make the effect of an increase in schooling on healthy behavior more positive.
We estimate the interactive equation using both the within-twin estimator from the second-round data, which eliminates the effects of parental preferences and resources, and the DD estimator, using the information from both rounds, the latter to eliminate any correlation between schooling, parental advice and the unobservable components, including child-specific endowment heterogeneity and changing parental human capital endowments and preferences over the life-cycle. We select twins who were aged 11-16 in the first round, when at least some twins were already smoking. Appendix Figure 1 displays the proportion of these twins who smoke by age; about 25% are smoking in the second round. About half of the twins also engaged in exercise in the second round.
The first two columns of Table 11 report the estimates of equation (18) using the withintwins estimator applied to the second-round twins (aged 21-26) for both exercise and nonsmoking, respectively. The effects of own schooling on both behaviors are positive and statistically significant, indicating in the absence of parental health advice a one-year increase in schooling increases the probability of exercising by 11 percentage points (22% increase) and increases the likelihood of not smoking by 6.5 percentage points, an 8% increase.
As indicated in the model, equation (14), the positive schooling effect on healthy behavior is not informative about whether the schooling effect mechanism is via an improvement in understanding how behavior affects health or via an increase in the utility loss from bad health associated with increased income. However, the estimate of the interaction coefficient indicate that if the parents regularly provide information on diet and exercise, the effects of own schooling on exercise are cut in half and the effect on the probability of smoking is reduced by 63%. These results are thus consistent with the effect of own schooling having a strong information component, as indicated by the model proposition. Information provision is not, however, the only mechanism by which schooling increases healthy behavior because not all of the schooling effect is wiped away by the information provided by parents. This is consistent with schooling also increasing the incentive to increase health when income is increased by the additional schooling.
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Finally, the within-twins estimates do not indicate any effect of the twin's sibling schooling on either behavior, although the sign of the cross-effect is consistent with the sibling providing some useful health information.
The results from the DD estimator using the full panel are qualitatively similar to the within-twin estimates: increased schooling increases both measures of healthy behavior but does so less if the parents are providing health advice. However, the DD-twins estimate of the own schooling effect is higher by 11% for exercise and is almost double that of the within-twin estimate for smoking. As was seen from the within-twin estimates, provision of health information by the parents reduces the own effect of schooling on healthy behavior by a statistically significant 50% for exercise, and by a statistically significant 44% for smoking. We can now also reject the hypothesis from the DD-twins estimates that the schooling of the twin's sibling does not reduce the own effect of schooling for both exercise and smoking at the 0.032 level, treating the behaviors as jointly affecting health behavior. The sibling schooling cross effect point estimates are small, however.
The interaction coefficient estimates, as indicated by the model proposition, are consistent with schooling affecting health by increasing health knowledge, as parental diet and exercise advice provided by the parents substantially reduces the positive effect of own schooling on healthy behavior. Is there additional evidence that schooling affects the information set of adolescents and children? The survey elicited information in both rounds on the reading and web surfing habits of the respondent children. Table 12 In the previous section we tested whether schooling improves knowledge about the returns to health behavior based on the implication of the model that parent information provision reduces the impact of own schooling on health-related behavior. In this section we test more directly, using the DD-twins estimator, whether the more schooled are better informed about the unhealthiness of being overweight using information on the respondent parent's assessments of each of her twin's health based on her twin's anthropometric statuses in both survey rounds. Parent's health assessments embody their beliefs about healthiness. Medical science indicates that being overweight is unhealthy. If parents are aware of this information, our maintained assumption is that no parent who observes a child who is (becomes) overweight should rate that child's health in the top category. Thus, we test if the respondent parent's health assessment of a child is below the top category ("excellent") when the child is overweight by the level of respondent schooling. If more schooled parents are better informed, we expect that they are more likely to rate a child more negatively if she becomes overweight. We can implement this test because the data provide the identity of the parent who is the survey respondent.
The standard problem with using subjective health assessment data in conventional crosssectional data is that parents may differ in their standards of health, and these may vary systematically with their preferences for their children's health and with their own schooling.
Moreover, a parent's assessment criteria may change over time along with their own or their children's health so that panel data on a single child may not identify true changes in perceived health from information on parental health characterizations. Our data, which provides parental assessments at two points in time across each of the twin siblings, eliminates both of these problems when we use the DD-twins estimator. We just need the weak assumption that parental standards do not differentially change over time across the twin siblings as a function of their health status.
The estimating equation is:
where A ijt = 1 if the parent j rates her child i below the top health category at time t, w ij = 1 if the child is overweight at time t, e i = the child-specific health endowment, and η jt = the parent's subjective time-varying health threshold . We expect that δ 3 > 0, the higher is S j (= parental schooling) the more likely the parent of a child who is overweight will report the child's health as less than excellent. We can apply the DD-twins estimator because we have two assessments for each twin -this importantly eliminates biases due to differences in assessment criteria across parents in different households, the influence of differences in the permanent health endowments of the twins on their parent's assessment, and any changes in (common) parental assessment criteria over time. Using either the DD-twins or within-twin estimator we cannot, however, identify δ 2 , the direct effect of parental schooling on the assessment of a child's health.
The first two columns of Table 13 report the OLS estimates of (19) without (first column) and with (second column) the interaction between the parent's schooling and an indicator if the child is overweight using the stricter (and thus more visible) WHO standard. Neither the child being overweight nor the parent's schooling or their interaction are statistically significant. In the third and fourth columns, we report the within-twin estimates, which eliminate differences in parental health criteria η jt . Here, we see whether parents of different schooling assess differentially their children depending on each child's individual overweight status, thus eliminating any different standards for health assessments across parents. In contrast to the crosssectional OLS estimates, the set of overweight coefficients are jointly statistically significant, with a parent respondent with higher schooling more likely to report the overweight twin as being of mediocre health.
Finally, the last two columns of Table 13 report the DD-twins estimates, which eliminate the influence of both the child endowment e ij and parental time-varying health criteria η jt . The set of overweight coefficients remain statistically significant, with higher schooled parents more likely to report that a child is less healthy if the child becomes overweight over time while her sibling does not. Evidently the differing health criteria of parents by parental schooling and parent's assessment biases by child health endowments obscures arguably true significant differences by parental schooling in their health assessments of their children's nutritional status.
With respect to the pattern of assessments by parent schooling implied by the estimates, while the OLS estimates show no relationship, both the within-twin and DD-twin estimates indicate that for parents with less than nine years of schooling, a child's being overweight does not affect her parental health assessment.
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However, for parents with nine or more years of schooling a child's being overweight is increasingly likely to be reported as less than in top health as the parent's schooling rises. The DD-twins estimates indicate that only 24% of parents with nine years of schooling report that an overweight child is in mediocre rather than excellent health while for a parent with 15 years of schooling the likelihood she reports her child as being in less than excellent health rises to 64%.
VIII. Does Being Overweight Lower the Utility of Consumption?
Note that the schooling level is below nine years for 50% of the mothers and fathers in the sample.
In this section we return to the model, exploring the realism of the assumption that being less healthy lowers the returns from higher income by exploiting the happiness information in the second round of the survey. As embodied in the model, complementarity between income and health can explain why there is a negative income gradient, apart from information, for virtually-costless healthy behaviors such as seat belt use or being smoke free or for a measure of health such as obesity that does not require costly inputs to prevent.
The parents were asked in the second round of the survey a battery of standard happiness questions. The happiness indicator we used was based on the question: "All things considered, how satisfied are you with your life these days?" The answer scale ranged across nine categories, from "very dissatisfied" (1) to very "satisfied" (9). We define the respondent as "happy" if the respondent chose a number in the top three categories. 27 percent of the respondents were happy by this definition. The results were not sensitive to altering the categorization of the dependent variable by one or two ranks. We estimate whether (a). income is associated with greater happiness (b). respondents below the top health category are less happy, and (c). the positive association between income and happiness is smaller for respondents below the top health category, as assumed in the model.
The specification we estimate is:
where U ij = 1 if the respondent reports a happiness category in the top three, Y ij = income of the parent i, a ij = 1 if the respondent's own health assessment is below the top category, and Z is a vector of control variables, including gender, age, and whether the respondent smokes. If more resources increase consumption and thus utility we expect that γ 1 >0 and if health and consumption are complements we expect that γ 3 < 0.
The first column of Table 14 reports the happiness equation estimates for parents aged 40-59 in the second round without the interaction between income and the health variable. In this specification, income has a positive and statistically significant effect on the happiness indicator while being below the top health category statistically significantly lowers the probability of being in the top happiness categories. When we add the interaction between income and health, as reported in the second column, the positive income coefficient more than doubles in magnitude and remains statistically significant and the interaction coefficient is negative and statistically significant. The linear health coefficient, however, loses its statistical significance.
Thus we find results consistent with the model assumptions: increases in income significantly increase the likelihood of being happy and the increase in happiness from additional income is significantly less if the respondent is less healthy. The point estimates indicate that for parents who are in "excellent" health (the top category), a one standard deviation increase in income increases the probability of being in the top happiness categories by 11 percentage points (41%) while if the parent is not in the top health category there is essentially no increase in happiness from additional income. These results are thus consistent with health gains being more valuable for those with higher incomes -health matters only instrumentally by permitting the enjoyment of having more resources. These findings are only suggestive, of course, as we have shown OLS can yield misleading results when examining health outcomes and behaviors.
IX. Conclusion
Obesity is a growing problem worldwide, especially among children and younger adults with low levels of schooling and family incomes. This relatively new health phenomenon poses a unique challenge for health policy because it is unlikely caused by lack of access to medical care and lack of family resources, since inhibiting obesity does not significantly adversely affect a family's budget nor require medical inputs. In this paper we have used new and unique panel data on twins in a poor rural area to identify the causal effect of schooling on unhealthy weight and the mechanisms by which schooling affects costless (or budget-increasing) health-related behaviors such as exercise and foregoing smoking.
Our data permit us to relax critical and untestable identification assumptions required using existing data sets, including that twins are identical, that treated and untreated populations experience common shocks, and that health assessment criteria do not differ by schooling level or change over time. In particular, our estimation method obtains identification of schooling effects and some of the mechanisms by which schooling affects health based on changes in differences in schooling and in health behaviors and outcomes between twins over time. While we can never know if the new estimates are completely without bias without a full understanding of the remaining sources of variation in schooling over time and across twins, using a placebo test that assumes there is no causal effect of one's own schooling on own height, we were able to reject the assumptions underlying within-twin MZ estimators while our new estimator passed this test. In addition, we were able to verify a key identification assumption of our estimation method, the time-invariance of endowment effects, consistent with previous findings in the literature. Our estimates based on our new method, indicate that increased schooling significantly lowers the probability of being overweight among children and adolescents. Thus, the observed negative association between schooling and being overweight appears robust to an estimation method that relaxes critical assumptions about sources of bias.
Beyond providing estimates that imply a causal effect of schooling on "costless" health,
we also sought to identify the causal mechanism. Using a simple model in which variation in behaviors with health consequences, such as diet, exercise and being smoke-free, are costless but that delivers comparative static results consistent with the observed negative relationships between income and obesity and smoking, we showed how one can identify the information role of schooling using data on health information provided by parents, even when schooling increases healthy behavior because it increases the opportunity cost of low health. Using our new estimation method, we found that approximately 50% of the causal effect of schooling on smoking and exercise is due to lack of health information. We also estimated, using the same estimation procedure, the effects of changes in the overweight status between twins over time on the changes in the differential parental assessments of their health. We found, also consistent with the information role of schooling, that parents with less than nine years of schooling were evidently unaware of the adverse consequence of being overweight. For schooling attainment above that level, additional parental schooling increased linearly the probability of a correct health assessment of the children's overweight status. Using data on the self-reported happiness of parents, we were also able to confirm the hypothesis, embedded in the model, of a rising opportunity cost of lower health with income.
Our findings thus suggest that higher levels of obesity among the poor and less educated are due in part to ignorance about the health consequences of overeating and other unhealthy behaviors as well as a lower incentive to be healthy associated with lack of alternative utilityenhancing options that require higher incomes to exploit. These results have implications for policies aimed at increasing "costless" health maintenance activities among the poor. For example, the Lancet Commission on World Obseity (Swinburn et al., 2019) recommended increasing incomes and insuring that all foods were labeled with nutrient and calorie information. The former recommendation is obviously correct, but is only a long-run solution.
However, our findings suggest that food nutrition labeling will be ineffective because among the relevant populations the adverse consequences of consuming excess calories are less strong and there is lack of awareness of why calories can be unhealthy. Information on the health consequences of weight gain, of smoking and of exercise targeted to low-education populations as well as initiatives that increase the incentives for the poor to forego pleasurable, cheap but unhealthy activities, in the absence of income gains, may be more appropriate. Robust standard errors clustered at the household level in parentheses. Robust standard errors in parentheses. All estimates from the second round except DD Twin estimates. Robust standard errors in parentheses. The first term reflects the effect of increases in y on the shadow price of unhealthy behavior, and leads to less unhealthy behavior. But the second term is the opposite sign -increases in income now also diminish the marginal utility of consumption, and thus the shadow price of bad health. Thus, the income effect is ambiguous, but empirically we see that higher income and unhealthy behaviors are negatively correlated, which is predicted by the model in which unhealthy behaviors are costless. The effect of additional information e on h is now:
The effect of schooling on unhealthy behavior consists of the information effect and the income effect -schooling increases the shadow price of unhealthy behavior, increases income and augments the perceived bad-health effect of increasing h:
The first bracketed term is the effect of schooling on unhealthy behavior due to its raising income and thus the shadow price of unhealthy behavior, and the second term arises due to schooling increasing the perceived effect of h on bad health. Increases in schooling lower unhealthy behavior due to these effects. Because an increase in unhealthy behavior lowers consumption directly due to its financial cost (p>0), the schooling effect is attenuated relative to the case in which unhealthy behavior has negligible effects on the budget constraint -the increase in consumption and thus the shadow price due to increases in schooling is less. 
